Substituents effects on activity of kynureninase from Homo sapiens and Pseudomonas fluorescens.
A series of substituted kynurenines (3-bromo-DL, 3-chloro-DL, 3-fluoro-DL, 3-methyl-DL, 5-bromo-L, 5-chloro-L, 3,5-dibromo-L and 5-bromo-3-chloro-DL) have been synthesized and tested for their substrate activity with human and Pseudomonas fluorescens kynureninase. All of the substituted kynurenines examined have substrate activity with both human as well as P. fluorescens kynureninase. For the human enzyme, 3- and 5-substituted kynurenines have kcat and kcat/Km values higher than L-kynurenine, but less than that of the physiological substrate, 3-hydroxykynurenine. However, 3,5-dibromo- and 5-bromo-3-chlorokynurenine have kcat and kcat/Km values close to that of 3-hydroxykynurenine with human kynureninase. The effects of the 3-halo substituents on the reactivity with human kynureninase may be due to electronic effects and/or halogen bonding. In contrast, for the bacterial enzyme, 3-methyl, 3-halo and 3,5-dihalokynurenines are much poorer substrates, while 3-fluoro, 5-bromo, and 5-chlorokynurenine have kcat and kcat/Km values comparable to that of its physiological substrate, L-kynurenine. Thus, 5-bromo and 5-chloro-L-kynurenine are good substrates for both human as well as bacterial enzyme, indicating that both enzymes have space for substituents in the active site near C-5. The increased activity of the 5-halokynurenines may be due to van der Waals contacts or hydrophobic effects. These results may be useful in the design of potent and/or selective inhibitors of human and bacterial kynureninase.